Searching PAJ 



1/2 v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-1 22504 

(43)Date of publication of application : 12.05.1995 



(51)lnt.Cl. 




H01L 21/205 
H01L 21/22 
H01L 21/31 




(21)Application number 


05-287542 


(71)Applicant 


: TOKYO ELECTRON LTD 








TOKYO ELECTRON TOHOKU LTD 


(22)Date of filing : 


22.10.1993 


(72)Inventor : 


TAGO KENJI 



(54) FILM FORMATION 

(57)Abstract: 

PURPOSE: To obtain a silicon oxide film at a large film- 
forming speed by retaining a number of bodies to be 
treated at a retention tool with a space and while they 
are overlapped and at the same time by supplying 
monosilane gas and nitrous oxide gas into a reaction 
pipe at a large flow rate. 

CONSTITUTION: A heating furnace 2 is placed on a 
base plate 20 and is constituted by providing a heater 22 
on the inner-periphery surface of a heat-insulating layer 
21. In a wafer boat 5, an annular placement stand is laid 
out in parallel with a specific spacing between ceiling and 
bottom plates, a reverse L-shaped supporting member is 
provided on the upper surface and a wafer W is placed 
on the supporting member. First, an atmosphere to be 
treated within a reaction pipe 3 is heated so that 
temperature reaches 800° C and a wafer boat 5 
retaining the wafer W is carried into the reaction pipe 3 
from a lower opening using an elevation stand 43. Then, 
the flow rate of monosilane gas is set to 50-1 OOcc per 

minute and the flow rate ratio between monosilane gas and nitrous oxide gas is set to 1:40-1:60 
and the pressure within the reaction pipe is set to 0.9-1. 5Torr for forming film. 
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Z>. &i'©*t'Sntfc'3. DRAMOL D D}f jllffl© 

-m 



x^—y-'psfflimmKzicm^btix^z. 

[0 00 4] C©HOTffifcJ:»>tEB*WJroB*flH» 

£8 OO'CC&KtOJtMftL-C. -^'J^A (He) 137X 
2 0%lC%!W.L-tc*:SZ>' ; 7>rt7.%mft2 4 0CC©lJiE 
St?, Sfc-ffi<tlI^^4S»2 4 0 0 CC©SiES 
■CJSf6«rtK:«ite-r & 0 . 8Torr ©Sffigffl 

[0 00 5] 

jl<. C©fc«)X.>l/-:7'y h 5 
[0 00 6] ^IfeBJfJ, C©<fc -5 ^*tS©TtC*3tl/c 

i><ox$><o. zomtMmmmm.zmti), ^©nsm*^ 
c s/cfifeoe^iicc^ffi^jWfe-r^©^^ 

[0 00 7] 

4 * «>©*&] x&wic&zfmxm 

0i#afc*$i»-c, isiiT. t—Wtik^MMtfT- 1 

©SS«J;b4l : 4 0-1 : 6 0tc**855eu SfStrt 
OE^O. 9Torr~l. 5To r rrggL/tS 

«S4tf^c£4#m£-r2>. c©jg^y>7>*'^© 

S£fi«^Jx.«S»5 occ~«#i oocctc^^n 

^TffigL. Cti6«tt©«W6©±«:a«ia{***^ 
tt«r4J:9«:«fiS3hSfc©*J»a Lt^„ 
[0 00 8] *ftiHtcffiS»«yi{tf»$Rtt. RjltcS 

63ttt«c *©i1-ai»»**«^ $ tiTS * zK^FJcS W 6 n 
it*lC±TtcnBB**Jt»'CKB3nfc^«<lWitt©* 

ffl'jr*s, ^m^vhtix^te^mvyy-pmiz. x 

St«tf £„ «g^«. 3£a3WKW6nrt»35cCHW©«* 

s tc5& vizir} h nn ^ i >ffl'j©isg£© > y*a« > 

TaJfl8©«a^J: 0 *>±»flPJ©««e©*^*l»C £ 
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<b©-c£>£„ 

[0009] 

&f&mmw<D-M*7r;-?i&mmmmx- $> & „ mm& 2 t* 
•^-^^•u- h 2 o±tcisg§txr*j , j. »ri^e2i© 

[0010] iTafEM^Ftycw, W;U;fcE34:a>e>& 
-5. ±^*5B3DTt>S^«3 1 <fc. C©if1f3 lrtfCpJ 
M(Cti$n/cmtfE^?>' , i^ I Ffl;U;fl*3&2 5 
cm, S3150c m©|*)«f3 2 £&*8x./c, 

-5. 

[001 1 ] mffB^ < S3 1 Si>'rte3 2 (J, -£©T 
i»c r * f" > U 6 & -Sti*!© v x * - ;l/ K 4 
^tltfcf), £©vx*-jU K4CDTiffiPgPgP(C«. 
^KIgP*^?5K:^±-rs/ctocD++ v :/gP4 1 #BaB! 

[0012] mie++ ^7*gp4 i ©^ogptuj. mux 

fiBSv^-jnti «5ms^«^-r[i]te^Ifife^lilKIA4 2 *j 

w m $ nt *$ k> . h^w 4 2 (DTmunmis 4 3 ©0^ 

mtS 4 4 tc^<*n ±.mtf->?— ^U4 

;e3ttg©^x^#- i^a^issn-cfc^ c©<i/x^ 

•C12S3nfcR^©^5 lRf>'U>^tS©^5 2 

£fli*.-5£;*t&c. cne©H^t?!ii{i4*©5:*±5 3~ 

5 6 SrtSWTflt Jj£§n. ?t«5 1 ijg«5 2 tVffliO,* 

m«i 5 o^©itt^©$gg#6 i wmmcDffl'mzis^ 

i3K^1-<t^. ^©^Jg»gP#&3:te5 3~5 6tt 

[ 0 0 l 3 3 £/dS3«©*gg-£6 1 ^x^tf- h 5 

h 5 ©TgPflW (JS«5 2ffl«) "Ctt, 14 (a) tC 
^■T«fc^tc. ««RR©^^)S$nrc^5!)S» 
^tf- h SO'fifcgprtt, M4 (b) -c^-rj; 5 
3~5 6aii£tt6ftTU£UMIUttJ£tR©iSg 
■£ 6 1 ©F^Jliif gp#F*3ffilJK: A 0 C A/t?*J 9 . C ©fflij© U 
> y*I a tejfcte 53-56 ft&V htitcM(D 'J > ^ipl<t 

9A#< ^•s.k^Ki^snri^. s^k^x^*- 

h 5 ©Jzgpffli] (AS 5 1 ffj) T?fJ04 ( c ) K.tjs?& 5 
tc, **gptcf§:W6nfciW©^®-&6 1 <fc«3 4>. £ti 
5 3-5 6^gaW6nri,^j:^ffiiJ©'J>^itIa*SA#< 
?titl,>S. £ C ©<fc *> iCMfS. 3 n/ci§t^©«Sg 
£6 1 <D±WIC*$V ZMZ-lXmyofaiC 3Z$ftLtc3 *ffi 

Ktt. 5£L^t£©^|gptt6 2 #taw 6 nrfc 9, C© 

-ffi 



3^gPW6 2±«:^x^w*itg^2ns. 
[0014] fllBvx^-^ K 4 ©TgPffl'JffitCtt, J&JS 

^3 2rt«:^A-rs/cfe©^i <Dt>*m\mi IMS 

2<DrtXM\<gl SAVWicjf^SnrioD. C©3I 1 
(DtiXMA'Sl l(m7a-3>|-o-772^l 
r u f«c y 7 > ^'xttiis&aSK:^ S nr . 

US. 

[0015] SfcfyfEvx*-^ K4©±gPffiiJffi&ttt< 
?ff3 1iftf 3 2 i©r^PS*^^a^ ; S:SffflL/-CS 
3 ft *fi^©®EE^H«U:t&«T 3t£tf 

>?-8 iic»ig5n/cSpm^8^i^snru-2,. 

[0016] ^^^©^K^g^rfflU-Ctf^tiS*^ 

B^s^^jKou-ctjiB^-rs. ft-r^x^*-- h 5©-fe 

> * -gp ( ±T^I6] © **gP) ©i&K# 8 0 

A«l 5 0«t©'?X>'^W^:^Fb/c•^'X J '^ ; J<•-^ 5*S 
Ic:lf3F , g{CT^igPgP^6#l^#4 3 (CJ; *)MA?2>. 
[0 0 1 7 ) ffil>Xlxfc i g3l*)*mZ.l*l . lTorr 

mmoM^t rx^? i ^ Ltcmcm 1 (D^^mxm i 

l^<5>, 'v; A*'X-C#S6RL//c2 o^©*^^^^** 
X5rmt*4 0 0 SCCM (&S-4 0 0CC) ©jifES 

( 1 0 0%*SZ/?>tfX-e8 0 SCCM©iifES) -eft 
^3 2F*9(C^A-T-2>i^C, ^2©*'X^A©7 3^6 
— mit^Mii^m^U 4 0 0 0 SCCM©SSItrt 
■g3 2|*JK:zIAU SlSWSrt^mtfl • lTorr 
©)I^i%SJ:^(Cgm ; lrtft,^ ^x;n#- h5^(^. 
«0 . 5 r p m©lEieS5tT?[Hll5$-t±^*5e 5 O^P^Si 

[0 0 18] CC^^^^a^^^-CEgBS^S^f 5 

[0019] :&*s*y>7>^SLiy t — ®ib~ssg#* 
&SJ&©3rt&c^ST{JM6-r*i> n»«c»-r**x 
©SSjS©^»jW^* < . ^©^atc^br^x^ 

^SSW)-C»^x^W«^©$gg-&6 i±ccm 

1 ^IStWi^or^x^W©^^^^©** 
x©Sfch£SStf . c ntCcfc 0 9 x^wjli^gp©**x©^ 

n^iiJti e nr tpfomtsm t <om&<omnt\^ § < u & © 

[0 02 0] */c-t7x^#-h 5tC«> 1«Ji±3tt±5 3 
C©3?:ft5 3~5 6 4>*'^©ii!iti?:Wlf-5«#i^ 

•3 . ss^s^^n/cflijisw e.n^tMPiJ<t©**x©iia 
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[0 0 2 1 ] BP% 4 14 (b) , (c) KlTjVrj:^ 

^tt^*Eg-&6 i©y>^is«r^r©sgBffrim— cc-r* 

X<om^*±Z > 

fc8Mfc&iB*& 6 1 tC&Vffitfhft&lSx<omi±<D'* 

[0 0 2 2 ] ttte^#*ttJRj£*3 OT«P*6*A8 

C<D/c#>£x^1<- h 5©±SMPJCCSWi&n/clR«; 
Oi£g£ 6 1 fl x 3ttt^S^ 6ftTl>fclMM<D y 

i^ce*. c©«fc5ay>yiH©H«*«F«:?f*>«c<rfe 

[0 02 3 ] ^CC^««fl«tt*«:JiB!-r Sfe«)CC?f o 

ffl^T, /3URfiB£«: 8 0 0 °C, =£gF*3EE;ft£ 1 . 1 T o 
r rCCR5£-r*<b&K: % ^ y ^7 A*^r2 0 U 
/c^/>>7>^«M4 0 0 SCCM, — Igffc— £ 

*#x©Sfea*4 o o osccMtcgsiti#e>n/c^ 

y ^MffcffiO^x^stf- hitD^x^^BCcSt-rSJiJE 

0. 8TorrrgmiS^ ^'J^A^r20 
%fc&9ll,tc*sis5>jfX<DffiM>S:2 4 0 SCCM, 
— BMfc—fi*#*©i»**2 4 0 0 S COMMISSI/ T 
f#6tite^y=i>»{fcBI©^x^^- h±<D^x^fi[S 

[0024] WH*. mmim&mjBLvmm <omn^ 

— ttr*!K ««»^x^#- h±©-5x^ffi«-c*o 

CDffirtJ^— tt^<7gL, *u Oft, HftTTjVr^u* 
htt^SEBttiioSlIg, »2@B, I?l3[p]@£^ 

[0 02 5]i5J;0 *^WJ©Mr«, ¥3>0«BI. 
&3 2*^#>\ Fn-A/ra i n, MF*3#J-tt± 4%W 



r«^32 2. 5t>^hP-A/mi nflgt'*o/c 
[0 0 2 6] 07 B\ SS>>-^>^^t4 00 0 

[0027] c©«s*ccct 9 , #sasw©# 

# (»II8 0^ mxf!6 0^) , ^cMMStCB-TS 

n#rara\ ^mt&m<o^mx\t. 133. 3#r&o, 2 

0 0»*B-r*fie*<O*ffi{CJt*S!LT»6 7*fcl>tt< , 
IS*£LT h-^0V->r>X^1 (ffi**tt3 4 0 
£\ *IftW©*a2 7 3. 3#) fc-e©»/cW^ffl-r 

[0 0 2 8] SsyfcXaoUKtCf*^ 25 00t>^ 
ha-Ao^y n>K{bJR*flEHU/c»5x^\{coi*r 

0. 2 MmfiLh©-*-^.* ^;K3DiWJ0S*-9"-7^+ + 
>6 2 0 Q*{&mLX$mLtctC?>. «fe^Bffe3 
4{i/^x^r^>^ v A-f^ Z^W&te'pti^, c 

[0 02 9] C C-C*»9HT«. 0 . 

9Torr-l. 5Torr, ^/^^y^ (10 0 
%M) ©iSi^S^5 0 c c 1 0 0 c c , -ty 

^5>^£— K{t— S3R^/Xi©i«aJ:fc€: 1 : 40- 

# s is 5 > <Dm&ifi±M<DTmm <fc 0tfi<ft*i 

1Mb— BJR^i 

Oj»*:b*5±ifi©«H*6^h*iS i 02 fltftCCStt 
[0 0 3 0] ttteCCD^n-b^^CDtSH-C^Oct^a 

( 1 ) 10 0%*sis5>rtxWLM : 7 0 SCCM, 

— mtiLgmtjxi&m. : 3 5 0 0 sccm, ^swe 

# : 1 . 5 T o r r . JSER^^ft : 7 5 0 °C % 
IBI : 50» 

(2 ) 10 0%^&y>-7>^7XSfeM : 8 0 SCCM, 

—wt<tr.mM*fz%is. : 4 0 0 0 SCCM, SSgftlE 

: 1 . 5 T o r r % f$m*P<bUm. : 7 5 0U i^B$ 
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ffl : 50» 

(3) ^^A^-CZO^ofcML.fc*^^^^' 
XiiiES : 4 0 0 S CCM, -Mtt-mm*> Xi£3 : 4 0 
0 0 S C CM. glgrtEft : 1 . OTorr. fiSSS*^ 
Oft : 8 0 0'C. SRM^ :70^ 

(4) ^■; i i»A**X"C2 0%tC#JBRLfc*y>v>*' 
X&fcfi : 4 0 0 S CCM. -i^b-gJR#XS!UI : 4 0 

o o s ccm. mm.nmts ■. 1 . 2 t o r r . as?*-* 

: 8 0 0'C. fiS)S»B#p^ :7 0^ 

(5) -^'J^A**^-C2 O^iC^SERL/fc-^y^^^*' 
XSSES : 4 0 0 S C CM. — mt-mMrt^ffiM. : 4 0 
0 0 S CCM. 3£g|*JE*> : 1 . lTorr, fiXIS* <l> 

u& ■. 8 oo-c, mrnmrn :7o^ 

r7-a-fe*3M* ( 1 ) , (2). (3). (4). (5) 
©*&3i*^*08~l 2te7jvf., Sicisur. g*$i«gc 

f^-f^D'j H*J@l/?©ffift:Kj— tt%^«abn» 

[0 03 1 ] «±©1S»K: J: 13 . Jfc»©:7o-fe;*aifrc 
^fiSJgiag*J3 0~4 0^>^X ho-A/m i 
n. ¥*&ffirt*9— tt#2. 3~5. 2%?*- 5 t, ft* 

[0 03 2] 

law©**] c<D£5<,c*&w<Df&mtimicj:fti£. 
ftirfcsws ftfc i/ a >ttftM©flW©'Ert*9-!4 

[0 03 3) MK:*^HJ©»Sft«^R<l>m^S^ 



£H*§-f £ ©tc» j&T * 0 . $ fcft^att©!RAff J 

r&s. s:e^^e>n-ci,^«c^fflij©';>yiti«. 
[hi ] *mni5m*mm?hfc&i£m*hin&mm£ 

WD— W*^-r«KHH'C**. 
[0 2 ] JlsaW^ttOWtWrffltsfc^x^jK- 

[13] *»W*ffi©3W6«-r«l^f h©- 

[14] *»w*ffi©sai[Wcffli>fcai«©«at&*m 

[0 5] ^x^tff- h±©^x^<ig£;&SiiI&:RD t ffi 

i ©M^^^-rtfttB-C * Z> . 
[07] fi6*^ffii*«W*S4©^— ^>^KS-T4 

[08] $x>\#-h±©$x^tiffl£fiSflBfiSRCJfffi 

i <Dm%&jrs-?<%te.m T * -5 . 
[09] «J»x^jK- h±©^x^{4g<t^MjiKRO*ffi 

[010] ^xvvjf- h±©^x^ffi«ifiJEgaBEROf 

mrt *j-t4 1 ©iig<&£ s*r l#tt0 r* s. 

[011] -5x^#- hio^x/^Hi^HiMCRC/ 
MftlSj-tt £ ©Bfl&Sr^-r :NH40r& *. 

[012] £x>vjf- h±©^x^ffi{Ki«g|iMCRCf 
ffiF*3^|-tt<b©K<l ; &^-r ! l#tt0-C*^„ 

[^©ISHJ] 

2 TO.^ 

3 StS"ff 

4 -?^rh— JU F 

5 'Jx^iP- h 

6 1 mWDU&tl 
6 2 £f$8W;t 



